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+ uf · ∇uf
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Rγuf · v dγ.
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Γi = ∂Ωi ∩ Γ, i = 1, 2.
 ]r¸jmp^oq=l{xcpiivS]
ui = uf |Ωi , pi = pf |Ωi , fi = ff |Ωi ,
¡¢p=x
i = 1, 2.
 ]~­}o¥rqrSpsjco¸i]x;l{Y[]~vjcvsrAfkp=nSp=r¥]N£0jcs]Nj
Hm(O) ¤ m ≥ 0 ¤¡¢p=xGtsoq£s]NJnApsvi]N^p=S]Njm]l O ⊂ Rd ¤
1 ≤ d ≤ n ¦a`µLSxclco¸v[r¸x?¤[­a].YV£s] L2(O) = H0(O) ¦~XY[](j{srqsx}[xcpiivSÆl#oq L2(O) oqj i]plc]?nkh
(·, ·)O
sLo¥l{j [psx{\ nDh ‖ · ‖0,O ¦ XY[]^rqp=jc]NLjcv[njc=]Nj H10 (O) ¤©psSjmo¸jzl{o¥tp¡;¡¢v[SÆlcoqpsSj#oq H1(O)­}o¥lcY¬º]Nxcp'lcxs]^ps
∂O ¤&s L20(O) ¤;psSjmo¸jzl{o¥tps¡G¡¢v[SÆlcoqps¬oq L2(O) ­}o6l{Y¬º]x{p\J]?§oq O ¤
­}o¥rqrr¸jcpJnA].vjc]N½¦  ].i]»S[]lcY[]¡¢p=r¥rqp1­}oq[t^[pl1lcoqpsSj:
















−µ∆ui + ∇pi = fi
o¥
Ωi, i = 1, 2,io¥£
ui = 0
o¥









Γi, i = 1, 2,
4 %7
­}Y[]Nxc]Y[ps\^pst=][]Npsvj #oqx{oqY[rq]l/nApsv[x{hps[o6l{o¥p=jp=







vi = v|Ωi , i = 1, 2
¦v[r6l{o¥r¥hkoq[t~l{Y[];»xjzl&]NuDv1l{o¥p=j½ps¡ 4 %7©nkh









vi)Ωi − (µ∇ui · ni − pini , vi)γ
]










u ∈ V s p ∈ M̃ jmvSY·l{Y1l
{
(µ∇u, ∇v)Ω + (Rγu, v)γ − (
ioq£
v, p)Ω = (ff , v)Ω ∀v ∈ V,
(
ioq£
u, r)Ω = 0 ∀r ∈ M̃.
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   Y[] α = 0 ¤AlcY[]^p=njzls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\o¸jlcY[](fDl{ps¶=]Nja[x{psn[rq]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   Y[] α = +∞ ¤1l{Y[]}psnSjzlsrq]Nj
nA]N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\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Rγ
oqj#jmhk\^\^]lcx{o¸ Ap=jco¥lcoq£s].i]»S[o6l{]s¦
 ].xc]¡¢]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\Jo #i]NLoqDlc]NxcAp´
r¸1lcoqpsSj  ¯¦ 6xcp=\²lcY[]p=\Jvil{lcoqpssrApsoq=lap¡©£koq]­.¤ko6laoqj\^psx{]#p=k£s]o¥]N=lGlcp0[]NrA­}o¥lcY·]?uDvrSpsxi]x
£s]Nr¥pio6lzhD´¯[xc]?jcjcv[x{]~oq=l{]x{Sp=rqlcoqpsjN¤k­}Y[o¸Y·x{]NuDv[oqxc]?jGl{Y1l}jml{no¥rqo6lzh·YsjlcpJnA]]Ni¡¢psx]?oqs[pl{Y[]x­Vhs¦
 ±[xcpDs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;,   »o6l{]]Nr¥]N\^]Dl\J]lcY[pi[j^­}Y]x{]jcps\^]'lc]x{\j^x{]=[i]N
lcpl{Y[]jzl[sx{rq]x{¶Doq¡¢p=xc\0v[r¸1lcoqps-o¥7psx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jml{sn[o¥rqo¥lzhLp¡Gl{Y[]^\^]lcYpk 4¹jc]]  $





k ≥ 1 ¤SsLnS]0i]x{o¥£=]NL=jcjcv[\^o¥t^lcYl~lcY[]Jjmp=r¥v[lcoqpsoqjjc\JpkpslcY][p=v[tsY¤[lzhk[o¸rqrqh
(u, p) ∈ [Hk+1(Ω)]n × Hk(Ω) ¦;`µlcYoqj}­apsx{¶Â¤k­]]#kl{]'lcYoqj~s[[x{p==Ylcpp=v[x~jmA]No6»Ajco¥lcvlcoqps©¦`¯l}oqjoq\^Sp=xmlDlalcp^[pl{oq]#l{Y1l?¤iv[]l{p(l{Y[][xc]?jm]N]p¡&lcY[]oqDlc]xc¡¹s] x{]Njco¸jzl{o¥£=]#l{]x{\¤ip=[][pl
]#iA]Nl0\^psx{]^lcYs
(u, p) ∈ [H1(Ω)]n × L2(Ω) sjt=r¥p=nrGxc]Ntsv[r¸x{o6lzh¨p¡lcY[]'jmp=r¥vil{o¥p=§p¡ 4¹ 7¦  j(x{]Njcv[r6l?¤ijmp=\J]s[[o6l{o¥p=rÂsxc] YV£s]#lcp(nA] l{¶=]oq·p=x{[]xlcp0s[[x{p #io¥\1l{]84¢ 79nkh^»o6l{] ]Nr¥]N\J]NDl{jN¦9b 
lcY].plcY]x}Yso6l#jc]]N\^jx{]N=jmp=nr¥]#lcpsj{jcv[\^] l{Y1l
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CminhT ≤ h ≤ CmaxhT , ∀T ∈ Th.
Lp=xc]Np1£s]x?¤&¡¢psx^rqr
0 < h ≤ 1 ¤9lcY[]'lcx{oqs[tsvrqlcoqps Th o¸j^jmv[SpDjm]?¬lcp-nS]Lpsi¡¢p=xc\^oq[t­}o¥lcYªl{Y[]oq=l{]xc¡¹s]
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4Wjm]N] ¥? +7Æ¦ XY[]L¡¢psrqrqp1­}o¥[t¬]Nxcx{psx
]Njmlcoq\1l{]lcY[]NYpsr¸[j¤
‖u− SZkhu‖0,Ω ≤ c0h‖u‖1,Ω.
4W;7
`µxclco¸vrqsxN¤kvjco¥t^Jl{x{=]o¥]NuDvrqo¥lzh 4¹jc]]    ¤Ss 7¤[­a]srqjcp^YV£s]










0 ≤ m ≤ 2 ¤ 2 ≤ l ≤ k + 1 :
‖u− Ikhu‖m,T ≤ c1hl−m||u||l,T u ∈ [H l(T )]n.
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 Srqpstsp=vjcr¥h=¤DvSjmoq[tJlcxs] oq[]NuDvsr¥o¥lzhs¤k¡¢p=x
E ∈ Gh (E = T1 ∩ T2, T1, T2 ∈ Th)
¤[­a].r¸jmpJYV£s]
‖u− Ikhu‖0,E ≤ c2hl−1/2
∑
i=1,2
‖u‖l,Ti u|Ti ∈ [H l(Ti)]n, i = 1, 2, u ∈ [H1(T1 ∪ T2)]n.
4 3;7
6[p=x









0 ≤ m ≤ 1 ¤
1 ≤ l ≤ k + 1 ¤i­a]YV£s]
‖pi − Jh,ipi‖m,Ωi ≤ c3hl−m‖pi‖l,Ωi pi ∈ H l(Ωi),
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  6[x{ps\ 4zN;7¤io¥l}lcY[]N¡¢psrqr¥p1­~jal{Y1l}¡¢p=x
0 ≤ m ≤ 1 ¤ 1 ≤ l ≤ k + 1 ¤
‖p − Jkhp‖m,Ωi ≤ c3hl−m‖p‖l,Ωi p ∈ L2(Ω), p|Ωi ∈ H l(Ωi), i = 1, 2,
‖Jp − JkhpK‖0,γ ≤ c4hl−1/2
∑
i=1,2
‖p‖l,Ωi p ∈ L2(Ω), p|Ωi ∈ H l(Ωi), i = 1, 2.
4z=7
#jcoq[t}lcY]GuDvsjco6´¯v[[o¥¡¢psx{\^o6lzh#p¡klcY[]G\J]?jmY¤Nl{Y[];¡¢p=r¥rqp1­}o¥taoqk£s]Nx{jc]9 l{x{=];]Njmlcoq\1l{]Nj©Ypsr¸ 4Wjm]N] qNi¤   7¤
‖∆vh‖0,T ≤ c5h−1‖∇vh‖0,T vh ∈ Vh,
4zV%7




‖u|γ‖0,γ ≤ cγ‖u‖1,Ω u ∈ V.
$'&6$'&6$  NNi  3   ¿ Å "  ¹ ¿L¿ 3 ¿  ¿"  ¿  Ä Å
b v[x»o6l{].]rq]\^]Dl#[xcp #ioq\1lcoqps¡¢psx~[x{psnr¥]N\ 4¢;7ax{]N=[j:&»S















(u, p), (v, q)
)















































  ÄÄ ! ¢! Ä#" $'&
	&  0 +!* 
(u, p) ∈ [H1(Ω)]n ×L2(Ω) ,!1 # $
   4m 7  	 #0   
ff + µ∆u −∇p ∈ [L2(T )]n, ∀T ∈ Th,
Jµ∇u · n− pnKE + Rγu ∈ [L2(E)]n, ∀E ∈ Gh,
  >  
(uh, ph) ∈ Vh × Mh
  !1  $ 
 A 4m;7 !1
Bδ,Rγ
(
(u − uh, p − ph), (vh, qh)
)




ff + µ∆u −∇p = 0,
oq
[D′(Ωi)]n, i = 1, 2,
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  ÄÄ ! ¢! Ä#"%$'& &  *  +!* 
















































(uh, ph), (uh, ph)
)













(uh, ph), (uh, ph)
)
≥|µ1/2uh|21,Ω + ‖r1/2minuh‖20,γ + x2 + y2 − δ1/2c5(µ|uh|21,Ω)1/2 x















































   !"#%$&!')(*"#  1+,%	  s
³~p1­ ­]Ljml{lc]lcY]L\^so¥±jml{no¥rqo6lzh®xc]?jmvr6l^¡¢psxp=v[x\^]l{Y[pi½¦ XY[o¸j^oqjlcY[]so¥\ ps¡ l{Y[]¡¢psrqrqp1­}o¥[t
lcY]psx{]\ :
   ¿kÄ  ¿  $'&'&4 ',,+! ! (* !1  *F" (*   
 ([¦   +!" %  E2	    1
β = β(δ, rmin, rmax, µ) >
0







(uh, ph), (vh, qh)
)
|||(uh, ph)|||h |||(vh, qh)|||h
≥ β.
 #"   








(uh, ph) ∈ Vh ×Mh
¦;XY[]x{]~]#io¸jzlj



















(uh, ph), (vh, 0)
)






(∇ph, v − vh)T +
∑
E∈Gh
(JphnK, v − vh)E .
XY[]Nxc]¡¢psx{]s¤ivjco¥t /asvYkhD´µfiYk­x{º#S's[[x{p #koq\1l{o¥p=A4¹ 7¯´4 #7¤ips].psniloqj
Bδ,Rγ
(
(uh, ph), (vh, 0)
)

























(uh, ph), (vh, 0)
)



















































(1 − ρ)uh + ρvh, (1 − ρ)ph
)
)
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fkp^l{Y1l?¤io6¡;­a] l¶=]
0 < ρ =
1
























≤ (1 − ρ)|||(uh, ph)|||h + ρ|||(vh, 0)|||h









2 cδ + 4c
2
δ
1 + 4c2δµ + µ
|||(uh, ph)|||h.
4W 7
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[p=xc\ ||| · |||h
¦
  ÄÄ ! ¢! Ä#" $'&
	'&   0 +!* 
(u, p)
     4 %7  !1  +!" ;    (*     A	    1
c

  ' (1    1= 
h
   +!B(*!  
	*( ## ,    	 ! +!* 







Nk+1(u) + (1 + δ1/2)µ−1/2Nk(p)
]
,
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|||(u− Ikhu, p − Jkhp)|||h =
{












































   ¿kÄ  ¿  $'& &
(u, p) ∈ V × M̃   !1 # $ 
   ( "%  ,/. 0     (uh, ph) ∈ Vh ×Mh +!# $
 '  ( % , , . 0    0.+!* 
(u, p)
,    
+!" $%#      D( 
 1 4 7)   !   +!
! (  +! 8  *"(   
  0  i¦ 0!*#   !  ,+!"%  )D(     	   1
c
     (  '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|||(u− uh, p − ph)|||h ≤ |||(u − vh, p − qh)|||h + |||(uh − vh, ph − qh)|||h.
XY[];»Sx{jml½lc]Nxc\RnA]9nApsv[[]Nvjco¥[t}wGxcp=SpDjmo¥lcoqpsi¦ØD¤Vjmp}­a];psr¥h []]?#l{p~]Njmlcoq\1l{] |||(uh − vh, ph − qh)|||h
¦
#jcoq[t^lcY[].oqi¡ê´µjmvpsio¥lcoqps4¹w9xcp=SpDjmo¥lcoqpsSj~i¦ 7·lcY] rq]x{¶DoqpsxclcY[p=tspsSrqo6lzh 4z?%7Æ¤­]YV£=]


























(u − vh, p − qh), (wh, rh)
) ¤&vjco¥[ts[[x{p #io¥\1l{o¥p=
]Njmlcoq\1l{]Nj4   7 4ms7¦ 6[psxl{Y[].£koqj{p=vjalc]Nxc\¤i­a]YV£s]
(µ∇(u − vh), ∇wh)Ω ≤ c1 hkµ1/2 Nk+1(u)|||(wh, rh)|||h.
îî éN Ý?ùzãÝ
  &  '* 
	 # 
XY[].x{]Njcoqjmlcoq£s] lc]Nxc\ oqjal{xc]?1l{]Nsja¡¢psrqrqp1­~j
















(u − vh)Ω = −
∑
T∈Th
(∇rh, u− vh)T +
∑
E∈Gh
(u − vh, JrhnK)E











1/2µ1/2 Nk+1(u) + c3 δ1/2µ−1/2 Nk(p)
)
|||(wh, rh)|||h.
b lcY[].pslcY[]Nx}YS½¤ivjco¥[tJl{Y[]¡¹sl}lcYl ∇u ∈ Hk(Ωi)n×n, i = 1, 2 Sjcoq]
‖J∇(u − vh) · nK‖0,E ≤ ‖J∇(u − vh)K‖0,E ≤ c2 hk−1/2
∑
i=1,2
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 ]n[v[oqrq§s§srqhDlco¸sr/jcpsrqvil{o¥p=7ps¡Gl{Y[][x{psn[rq]\ o¥§psxi]NxlcpLsj{jm]?jcjl{Y[]p=k£s]x{ts]N]0x{lc]^[x{p1£s]?
nAp1£s]=¦4%]l
Ω = (0, 2)× (0, 1) nA]~lcY]#«voq[ps\oq·ioq£koqi]?oqlz­p0jmv[nÂip=\^so¥Sj Ω1 = (0, L)× (0, 1)S
Ω1 = (L, 2) × (0, 1)
¤Gnkh§lcY[]oqDlc]xc¡¹s]
γ = {L} × (0, 1) ¤G­}Y[]Nxc] L = 1 ¦  j{jmv[\^]lcYS1lJlcY[]£koqj{pDjmo¥lzh
µ = 0.04
Sªl{Y[]'x{]Njco¸jzl{o¥£ko¥lzh7o¸j0lcY[]Lj{srqsx(\1l{xco #








−19.98 x + 10 x2




25 x − 69.98 x + 35 x2











h ∈ {1/10; 1/20; 1/40; 1/80}YV£=]JnA]]Nªp=jmo¸i]Nxc]?7s-lcY[]x{]Njcv[r¥l{jsxc]x{]Apsxclc]?¨oq 6
o¥t=v[x{] k¦'XY[]·xc]Nrqlcoq£s]^]x{xcp=x{joq¬£s]Nr¥pio¥lzh
( ||u − uh||0
||u||0






































































































Ω = (0, L)× (−b, b) o¥Dlcp0lz­apJjcv[nÂips\oqj Ω1 = (0, L1)× (−b, b)  Ω2 = (L1, L)× (−b, b) ¦/XY]jmlc]Dl~o¸j\^pk[]rq]Nnkh·^xc]?jmo¸jmlcoq£Do¥lzh
Rγ = rγI
1llcY].o¥Dlc]Nxm¡¹=]
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T(u, p)(0, y) · n = −P0n, T(u, p)(L, y) · n = −PLn, y ∈ [−b, b],
 |I=wrx8zFx / .CX45/ "C*4%#A/:#]&(/.0YG$N*
rγ = 0
,-EC#69<460)!#6)0/#6#69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ū = − b
2
3µL1
(P1 − P0) = −
1
rγ



















b2 , i = 1, 2
E
;9X.o@0












L1 = L2 = 4 cm
¤
2b = 0.4 cm
¤/l{Y[]£Do¸j{p=jco¥lzh7o¸j
µ = 0.04 g/(cms)
S¬lcY]jmlc]NDl
x{]Njcoqjmlcoq£ko6lzh'oqj
rγ = 100 g/(cm
2s)
¦  ](o¥\^Ap=jc]psSjzlDl}[xc]?jcjcv[x{].ixcp=
∆P = 1000 g/(cms2)
o¥L
lcxSjmoq]Dl~jmoq\(vrqlcoqps©¤[s­aso6l¡¢psxl{Y[]jml{1l{o¥p=x{hjml{1l{]lcp^nS].x{]N=Y[]N©¦














fkvYL0»Sj{jmvxc]?·\^]NjcYrqr¥p1­~j ,	  1   # [x{]Nj{jmvxc]pslcY].o¥Dlc]Nxm¡¹=]=¦
`µLX&sn[rq]Js¤[­].jcv[\^\x{o¥ºN] l{Y[].x{]Njcv[r6ljpsniloq[]N'­}o¥lcYLio9A]Nxc]N=l}lzhkA]Njps¡/io¸j{x{]lcoqºNlcoqpsjm=]?j:
  jzln[rq]J»[o¥lc]^]rq]\^]Dlj: Q2 £s]Nr¥pio6lzh=¤ Q1 [x{]Nj{jmvxc] 4¹psDlcoqkv[psvj 7#psx P1 [xc]?jcjcv[x{] 4Wioqj{p=i´lcoqDvpsvj 7G
  jzln[oqr¥oqº]?»S[o6l{].]rq]\^]Dl: Q1 £s]Nr¥pio¥lzhs¤[s Q1 [x{]Nj{jmv[x{] 4¹p=DlcoqDvpsvj 7Æ¦
















#o¸jc #o¸j{ #o¸j{ #o¸jc
fkSs]?j
Q1/Q1 Q2/Q1 Q2/P1 Q1/Q1 Q2/Q1 Q2/P1/psk£s]Nxct=]] [p0/	 jcr¥p1­






























  w @ 7lcY[].x{]Njcv[r¥l}[xc]?io¸Ælc]?nDhlcY[]D?cuDvsjco6´¯w/pso¸jm]Nv[oqr¥rq]@ s[[x{p #koq\1l{o¥p=A4¹jc]]>4 ;7as|}]\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·¿ ª[!5 	'&/$&`µ^lcY]~psDl{]#klGp¡ÂY[p=\Jp=ts]N[o¥º?1l{o¥p=©¤=fisY[]º´ w;sr¥]No¸ I AS>/p=¤ qN[¤[s ¯¤kjzl{vk´
oq]N¨lcY[]nA]YV£koqpsxp¡«Sp1­lcYxcp=v[tsY7'rqsxjmoq]£=]s¦ /psN·xcp1£=]Nl{Y1l.l{Y[]J«p1­.¤V­Vh'¡¢x{ps\ l{Y[]
jco¥]N£s]s¤lc]N[j#lcp·j{1l{oqjm¡¢h'fDlcp=¶s]Nj~[xcp=n[rq]\¤S­}o¥lcY-p=jzlDl~£s]Nr¥pio6lzh'psLl{Y[](jco¥]N£s]s¦#fips\^]kv[\^]x{oqNr


















 0  1  2  3  4  5  6  7  8
Ref QP
Fissure - h1
No Fissure - h1
No Fissure - h2










 0  0.2  0.4  0.6  0.8  1
Ref QP
Fissure - h1
No Fissure - h1
No Fissure - h2
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v[x{£s]L¦ 6[psxl{Y[]
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 0  0.2  0.4  0.6  0.8  1
Ref QP
Fissure - h1
No Fissure - h1
No Fissure - h2









 0  0.2  0.4  0.6  0.8  1
Ref QP
Fissure - h1
No Fissure - h1
No Fissure - h2




































lcx{v[[¶'xclc]x{h'4¢£=]xclco¸srAoq[rq]l}n[x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Y 7Æ¤D¡¢xcp=\ lcY] lz­apJpsvil{r¥]lnx{sY[]Nj¤[s¡¢x{ps\ l{Y[]]v[x{hijm\54¢lcps
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T(u, p) · n(x, tn) = −pin(tn)
ps
Γin,
T(u, p) · n(x, tn) = Routφi(tn)
ps






















µ = 0.035 g (cm s)−1
¤alcY[]«v[o¸ i]jco¥lzh®o¸j
ρf = 1 g/cm
3 ¦ XY[]Llcoq\^]¨jmlc]­sj.l¶=]¬]NuDvsr9l{p
0.01s









/psS]x{[oq[tl{Y[]^jzl{xcvlcv[x{]s¤©'[p=i´ rqoq[]NsxjcY[]rqr/\^pk[]r/oqjvSjm]?½¤©jm]N](¡¢p=x oqjml{s]  ¦0XY[]9p=v[[t
\^piiv[rqvjoqj












































jcY[p1­}©¦  Y[]Nxc]?sjal{Y[]\ #ioq\(v[\ £s]rqpio¥lzhoqlcY[]l{xcv[¶·o¸j}[pl~x{]Nsr¥rqh·9A]?Ælc]?nkh'^jzl{]Dl4¹o6l~x{]N=Y[]Nj
o¥l{j\ #io¥\0v[\ £1rqv[]([]?x#lcY[]Jr¥piN1lcoqps¨­}Y[]x{].lcY](l{xcv[¶o¸j#lcY[]0lcY[oq[[]?jzl7Æ¤Âl{Y[](«Sv[oq¨£s]Nr¥pio¥lzho¥Ll{Y[]
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/asjc]
ran rbr ||φ||Γin,∞ ||φ||Γout, 1,∞ ||φ||Γout, 2,∞ ||u||Ωan,∞||u||Ωtr,∞ ||∇ × u||Ωan,2 ||WSS||∂Ωan,2
0 0 0 1.02 0.513 0.504 69.9% 61.7 11.6
1 50 1 1.01 0.513 0.504 23.4% 14.1 2.93
2 50 5 1.01 0.513 0.503 23.3% 14.0 2.90
3 50 10 1.01 0.512 0.502 23.2% 13.9 2.88
4 50 20 1.01 0.51 0.5 23.0% 13.7 2.82
5 50 50 1.0 0.505 0.494 22.6% 13.2 2.70
6 100 1 1.02 0.513 0.504 12.7% 7.3 1.61
7 100 5 1.02 0.513 0.503 12.7% 7.3 1.60
8 100 10 1.01 0.512 0.502 12.7% 7.2 1.59
9 100 20 1.01 0.51 0.5 12.5% 7.1 1.56
10 100 50 1.0 0.506 0.495 12.2% 6.9 1.49
11 100 100 0.98 0.498 0.486 11.9% 6.5 1.40
12 200 50 1.0 0.506 0.495 6.5% 3.5 0.80
13 200 100 0.98 0.498 0.486 6.3% 3.4 0.75
X














ran rbr ||φ||Γin,∞ ||φ||Γout, 1,∞ ||φ||Γout, 2,∞ ||u||Ωan,∞||u||Ωtr,∞ ||∇ × u||Ωan,2 ||WSS||∂Ωan,2
0 0 0 1.05 0.523 0.513 73.8% 71.8 12.9
4 50 20 1.04 0.520 0.509 22.7% 14.8 2.80
10 100 50 1.03 0.516 0.503 12.9% 7.6 1.47
X
























































































 1.6  1.7  1.8  1.9  2  2.1  2.2  2.3  2.4
no stent
stent: 50 - 20
stent: 100 - 50






























H èêé·ôWþVóÿ íö}ó ðzïÆé .Æò?ë í{ôWìIïÆé á ,qïÆë}í /Vë¹ózÿ ÿ ò?ëWó pin í M ïÆò?ô}ô ózéô ìIö}ózÿÿWö~í-2-Iózë ≈ 5mm Hg  á íé'ïÆò?ô -Ióµô~ëWózÿWìIÿWôWì *?ì ô+ 
Rout = 1E4
íé&KíëWózÿ ìIÿ¹ô¯íé?ðmó rbr = 50 á í1ïëWóKVòVðµôWìIïÆéï,Sí M ïÆò?ô 10% ©íÿï M ÿWómë(*óK	ì ô þ~ô þ?óGÿ¹ô ózéô 
îî éN Ý?ùzãÝ





[4.8 104, 5.4 104]





ran = 50, rbr = 20
7Æ¤Alc]?jzl.=jm]
104
























































[0, 20] ] D1	;)U;#1	 4 [ ran = 50, rbr = 20 DF
#'	 [0, 4.4] ] D&
	;)U#)	 10 [ ran = 100, rbr = 50 DF1;#'	





























































































[0, 40] OQP 	L?5!	 4M
ran = 50, rbr = 20 P 
5!	 [0, 8] OQP 
	%5!	 10 M ran = 100, rbr = 50 P 
5!#	 [0, 8] O 0
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0I)	%
 P '0#!&_!#/!#
&,! P ²,0 ³i0²0´;
	 P 0:<B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 0  0.5  1  1.5  2  2.5
no stent
stent: 50 - 20
stent: 100 - 50








 0  0.5  1  1.5  2  2.5
no stent
stent: 50 - 20
stent: 100 - 50





























 0  0.1  0.2  0.3  0.4  0.5  0.6  0.7
NS, no stent
FSI, no stent
NS, stent: 100 - 50









 0  0.1  0.2  0.3  0.4  0.5  0.6  0.7
NS, no stent
FSI, no stent
NS, stent: 100 - 50
FSI, stent: 100 - 50
6
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